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(57) Abstract 

A vector for gene transfer into a plant allowing the deletion of a marker gene transferred into the plant together with the target gene if 
necessary after the expression thereof, from the DNA of the chromosome, etc. wherein the marker gene exists and acts to thereby eliminme 
us function and to detect the expression or elimination of the function of the marker gene on the basis of morphological changes in the 
tissues ongmalmg m the plant cells into which the genes have been transferred. TTie vector is constmcted by using a gene capable of 
mducmg morphological abnormality as the marker gene and conUoIling a DNA factor capable of leaving with a regulator so that the 
morphological abnormality-mducing gene is located at such a position as to act together with the DNA factor but the target gene is not 
located at such a position as to act together therewith. e e ^ * ""i 
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(b) miS9Kii^<Dm. i^^mm) <Dmwhmm:^mAX'^^. (c) ws^ar^® 

(1) Bft*litfii^^o*t«!iSBl!a^©^A (5fefe{*> ^^{ca^A^n^ii^fc^tro 

). (2) sfi^ite?*<^A^tifci!iB8ao**^t>'<£-5ifi'^iai«©stfe> i2) m 

Bft«jafe?^A©ftmiLTfflV^-5©*<^iit?*5o SfeoT> itfe^X^fi^l^a 
v-:^-iteW^A$ti. ^MLX\,^^o 



1 



wo 97/42334 



PCT/JP97/01569 



{w*> I, »T tl C © -7 - :^ L> Cin^r B fl^JitfeiF^A^it^ i ^ 
^^fflT'i5*MCj:oT. i■r*^b$ll*tJ^•^{j•5C<i:(i:^j:6o L*^L^ ^ftUffl 

<aaBI!a'\^A-rS/::fe®»fS^i'<^'^'— «:gflf6L/:: (#il¥7 - 3 1 3 4 3 2) „ 

A a? <!: ^Sft^r-o ic-r 5 feg J::#lE t X * g fi^iatfe^ U C OlBiilftl^- -5 
D N A H^^ i ti^S; o {C-r 5 C i l< icn^T 5 . <iH, ^ W 



2 



wo 97/4ZS34 



PCT/JP97/01569 



cojBifla{CEb*LTfl0^lliSt-5<fc-?lc/j:5OT*5o -etiAfeciO'^^'^'-tt, 

B^&mi^mw-t^ctitX'^ut^'Dtzo ^<Dtii6. mm^^nt^DNAmi^ 

Waifis^ <»: ^{cffligjiMlia'^^ A L fz it^^ CDfg^fr -r - :?:7 -iA&'f-i)<fStm L 
^•tZ9k^Wm<0DNAi)^h>^^LX^<Dmm'S:m^^iti,Zti)<X^. L*>fc 

m m o m 
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a ft^iiie?A< c oiJisiig^ w-r s d n a a? t ^-o t- s <b o 4-1 ^ <i 

P t (isopentenyltransferase) itG9^ (A. C. Smigockix L.D.Owens^ 
Proc. Natl. Acad. Sci. USA> 85:513K 1988) , i a a M (tryptophan 
monooxygenase) itg^ (H.J. Klee et al. . GBNES & DEVELOPMENT, 1:86. 
1987) X g e n e 5jA&=f- (H. koerber et al. . BMBO JournaU 10:3983. 
1991) .gene 6 h St^lr (P. J. J. Hooyaas et al.. Plant Mol.Biol.. 
11:791. 1988) . RZf r o 1 A — DO r o 1 itfe^P (F.F.White et al.. 
J.Bacteriol.. 164:33. 1985) ^. -enen<l#mwnfiie^*<. 

•> U >ffs.(D^M ( Pseudomonas syringae subsp. savastanoi ) ls\t i a a L 
( indoleacetic acid-lysine synthetase ) iai^?- (A.Spena et al.. 
Mol. Gen. Genet.. 227:205. 1991) <D#ftA^ $ f>»cS>5r ©tt^*N t» fe'-^^f jf'K 
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4te^»#*<i^^Lf^ffl-rS*Jg©DNABB?iJ««^LTl,^5l>©©. rtSlc^S 
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$nfcA_c_«!: S_pm*<* *9 X nm^Jim^ii^fSi^ tlX^^ ^ (A.Gieri and 
H.Saedler. Plant Mol.Biol.. 19:39. 1992) « tOt>ifAc_it. V^^Bua 
iy<DPk^i^^. wx-m7a fe^^^$iiRll^j^ S a u 3 AX'Wtii-tCtKX^U 
(U.Behrens et al.. Mol. Gen. Genet. . 194:346x 1984) . ffiigg 

(Dl)NA>-^y7.hm^mm^tlX\,^^<Dl: (II.Muellcr-Neaaann et al.. 
Mol. Gen. Genet.. 198:19. 1984) ^m^tm^i^mm^mfi:! ti^i^. *ieB«{C 

^M'tlAc. S^©rtSgf|igc*^^ML/il>©T*S> D s ^ d S pm ^ji&t6 
(H. -P. Doering and P. Starl inger. Ann. Rev. Genet. . 20:175. 1986) 

^tlTV^S (0ll^{df. Y. Inagaki et al.. Plant Cell. 6:375. 1994) o ^^f* 

ca|[A$ny::^^Ttj. ^(omil^^nLxmML. ^^i-iZti}<^<(Dmr' 
5gat>tlTl^5 (l»lx.tf. B.Baker et al. . Proc. Natl. Acad. Sci. USA. 83:4844. 
1986) o 

(site-specific recombination system) fc®;6*iai^>iXTt^ 

|^-DNA33-^±{C. |^-:^[fi|^InIl^r*5--*©SPB-e2*>^#|ELTl^S« 
^tdti. cn{ctttnA:^«*<c:©DNA»^ (r^x^ K. tk^Hfim) 
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m.^^Rnm(Dtm • Sfe^&^-tf L^^^S <b*<55]t,nri>5 (N. L. Craig Annu. 
Rev. Genet. . 22:77. 1988) o 

m^. ^^^mt/^m^^mtyr--:^. mm m^a-kmm) . mnmom^ 

m^k>^m^nfzCT e/ \ ox^. pSRl^. FLPj^. c e r j^. f i m 
^mi}^^h>nXK^?>i}< m^tLX. N.LCraig. Annu. Rev. Genet. . 22:17. 

1988) . mm±mxitttz^(DWtE=i:mi^nx\.^tj:\.\„ cn^oa^^^ 

^ i ^ C t *<53I t> nr 5 o ^f£^i:::^ftm<omWWX{t. MM ( 
Zygosaccharomyces rouxii ) <DU&.^m&^tS.^?L^X $> ^ p S R 1 ( 
UMatsuzaki et al.. J. Bacteriology. 172:610. 1990) -eom^-iSBfet;! 

m^^nm^WALxmrnttziK c:opSRi?^t>*^. i^mmisizii\.^xi 

<0^^(Digtm^^n-t ^ C tt<-rxtzm^^nx\.^ ^ (H.Onouchi et al. 
Nucleic Acid Res.. 19:6373 . 1991) o 

^AB^t.tzitiA&=f-m(ofm^umLx^o. m^Hs m:^iimi^o^it^fk 
©isfiiiH? ^rfijffl L. c<ormmzmikm^^t?>DNAm=f^mmLx. ^© 
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5-268965-t4i«) . ^^'U:^ >- S - h ^ x 7— tf I IJh (GST- I 
I) i»g^07^n*-rS'- (aKi:^gaW093/01294-^^«) . T e t ')zrUy^- 
M^m.^ V y ^ rf -^-^ ^ ^ ^ ji:^ 3 5 St'd*-^- (C.Gatz et al.. 
Mol. Gen. Genet.. 227:229. 1991) . L a ct^U-'^-yV:fU y*)-'-^'fu 
^e-^- (R. J. Wilde et al.. The EMBO JournaK 11:125U 1992) . a 1 c R 

/ a 1 c h%fu^-^- {m^.(limm^/m\%^(^im . :r;i/aiiyu^3>r k 

%fu^-^- (WiJj^jt. Heg 41:2559. 1996) mtK m\Z 

SlC-r-SfcOt LTh s p 8 O^D*-^- ('^ga5{L5-276951^4:ii{) S55;(><^ -5- 
LT3fe{ciS*e-r5fc©<hLTy-rp-X2 U >g?/;;U;K^i^7-4f/Mfy3.-.y 
Hiftfe? ( r b c S ) (O^u^-^- (R.Fluhr et aL. Proc. Natl. Acad. Sci. U 
SAx 83:2358. 1986) . V V-X- \ . 6 - \£ X^iiXy r ^ —i£^Bi=p(0-f 

gaife?oyp^~5^- (#M¥5-89^i^«i) i^«<^^>nTi>So 

h c S <^:^n^-^-'gjb»?. Chu a t^icj: «3^ifiB/XjS?iK^*<fft>nTl<^S (ft 

Xrarr^gi^. ««5iHai!ax^Eg^iiTij. 3:552. i99i^#m) » -^rnsji:. *igBj<D 
^^Pifi^s^^T•5*^^i. M^T{±*/fit^LTt^/<£t^o gst-i lae^^ 
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® ^M^^s d: WPS ^ 4' I i&B=fmmmm(Dm^iZ'Z^w t $ n site? 

S>''a^^-^- (J.T.Odell et al.. Nature (London) . 313:810. 1985) . J 
>^^»mozfa^-i^- (W.H.R.Langridge et al.. Plant Ceil Rep.. 

4:355. 1985) ^ ^ ^ - ^ ^- :^ - <!: LT(i. 7 U >^fiJt»#05f. U T 

T'-Mt'yVi-Jl (A.Depicker et al.. J. Mol. Appl. Gen. . 1:561. 1982) . 
h\f>'^^mm<D^^VT7'-Mtiyir-hJU (J.Glelen et al.. EMBO J.. 

3:835. 1984) m^mmir^Ctib<X^?,o 

ADNAO^p-^>'r{Cj:»3JiSC:<i:*<tf^S*<. $>ii)^l:^^(Di/-^ 

fi^fl^lcaiA-rS C t^^-p^ 5 (I.Potrykus. Annu. Rev. Plant Physiol. Pla 
Mol.Biol. . 42:205. 1991) „ C©*^. -^^f^UXtLTtt. ij V 7 

Ilf094/00977^i^«) o 



g 
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S (I.Potrykus. Annu. Rev. Plant Physiol. Plant Mol.Biol.. 42:205^ 1991) „ 

Bfl^ilfe?t#^JC/<^'^'-^:«|^L. CO'^^^^-^^g^jBBHajc^ALTCOiRB 
^t©*{CJ:*5. o^*){iBfi*I«{5^^;&<^A$ti/t*fflB&A:ft*^ 

h AC 5iia«i^aftt? # 5 c «b t So 

So *-*^-s«i^^w-rs<^'^-^ffli,^T««!inafii^^^A^ntf. ^A^. 

-e^. ^©ife^. ^-:^-aifei^-e*5J&SIMSil^«fe^ttC©DNAH^<J: 
-enb*<«A$n<»tlLTl.>fcDNA±*Nt,. -^©Jt^TllftllLT-?-© 

«lt6«-^v\ cnt«^«i'&--o{cLncv>iWiltKTOl^i:DNA±(:i«l 

1 0 
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PNP I 2 0 ef^fifeX + ACDot.. pNP I 2 0 l(Dff^tX^^.-t 
aT?*Sog|2{i. pNP I 2 0 6f^^X + A©9^. p N P I 2 0 1 *^ b» p N 
P I 2 0 3 0f^^^T^^^gl7f*So El3{i. pNP I 2 0 6f^^X + A0 9 
PNP I 2 0 3*^^pNP I 2 0 4cDf^«T'^^^0-Z:*5o ^4{S. p 
NP I 2 0 6f^fifcX+A©-9t.. pNP I 2 0 4 *^bpNP I 2 0 QOfj^^tX 
^^^glT*So asti. pNP I 2 0 6®«it©^^. T-DNA®«0^PB 
»^iftEI-??*So g|6{i. PNP I 1 2 5©flF^x+A-t?*So 07(i. pNP 
I 1 2 8®f^RfeX+ATr*5o BI8«. pNP I 1 2 3 f^fijtX^A©9 p I 
PT2©f^Slt*-C«-q^-r0T'*So 1I9«. pNP I 1 2 ^r?^X^A(Dot>. 
p I PT2*Nt»p I PTZ<Dj^fSLtX^^^tmX^?>o mi Oii. pNP I 1 2 
3flPfiJcX+A©9^> P I PT3*^t.p I PT A(Drf^tXt:7^-tmx^6o m 

1 1 tt. pNP I 1 2 3f^^X + A05^. p I PT4*^^,pNP I 1 2 3 ©f^ 
fife*T«-^-rElT*So Ell 2«, pNP I 3 0 3ftfifex+A©9^. pNPI 

2 0 O&llfpG 1 E7*^bpNP I 3 0 1 ©f^/ifcfZ??r.T^a-r*So 0 1 3 (i. 
pNP I 3 0 3f^B5cX+A©9^, pNPI 1 23&OfpNPI 1 28*^t>pI 

I 1 
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PTBCDj^^tH^TFtmT'^^o mint. pNP I 3 0 3 f^/iJtX4^A©9^. 
pNP 13 0 1 ao^p I PT 8*Nt>pNP I 3 0 2 Of^fijc^-e^^f BlT'^So 
01 5t±. pNP I 3 0 3f^^X4^A0 9*.. pNPI302 *xt>pNPI30 
3 ©fPR!t*T<&^-r0-J?*So 

H ^ H Jte -r S A: i6 O ^ © m 

2K (Sambrook et al.eds. ^ Cold Spring Harbar Laboratory Press. New 

York. 1989) . ximm.m^<omm^^mmizm'nt>nito 
mmm 1 ] 

#KS¥7 - 3 1 3 4 3 2 JCfcl^T#b.nfcpNP I 1 2 5 iO. if#©l»fi[4t 

(pSRi^) <Dm^^mmi&&=F (.Kir. R^&^tt^o ) t 

Rtf E c o R I-^tUttiL. cn«-pHSG 3 9 8 (SSii (tt) J:f9l»A) OX 
b a I - E c o R I mmmmmmizWA LXzT^ 7.iKpNPI200 =^:'^tio 

^©■/a^— ^~ ( r b c S - 3 B ) ^^tr^^x^ K (:S*M:Ac^ ^^fflSBc 

^.'J^v— t- 1 (:*;■t^yJL^.y h) iCT¥?tibLA:^, ' U >i^{kS a 

XI 'J >'?!7-^i¥ALT:^7X^ KpRBCSJ&f^BfeL. dOp R B C S*^t>x 
b c S - 3 B^$ilPS»t{I S a 1 I X'Vi^ LT p N P I 2 0 0 O S_aJ_ I Wm% 
^feJ-#AL. zfvT.i KpNP I 2 0 1 ^mtzo 

/Xfc> c:g> rbcS - 3B (j:. h v h ( Lycopersicon esculentum VFNT 
LA1221) {^*5fe-r53fe5*e:tt©ro€— ^-T'*5o h"? r b c 5 0%^^ 

b c s - 1 > -2_. -z. -zh. -zc) . ^<owmi^\t^mh\:Li:^mvx 

1 2 
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$nTl^S (HSugita et al.^ Proc. Natl. Acad. Sci. USA. 84:7104s 1987) o 
J5ciC. C©pNP I 2 0 l^^JPBS^^ P s t I jSlLCf Bam H I X'XH^L. ^<D 

T. Ctl^y^X $ KpNP I 2 0 ItLtZo C©pNPI 20 2J:«5. r b c 

s-3 B. RjtfK^&c;y ^N*>; y^fiic^i^'i^ u rf'^Mtiy ^i-ju^^VJSi}^^ 

Ummi^ Eco R I ji H i n d I I I TiBtBL. Ctl^-pUC 1 1 9 (SMifi 
(<*) J: OBI A) g) E c o R I - Hin d I I I »»^?»Mlcjf ALT. zT 
5XSKpNPI 20 3 ^fF^Lx $^»l;i::cDpNP I 2 0 3 iO. HD^ r b c 
S-3 B. Rafei^&Uf y U U Tx~;Hb-> r:^>'W<£-^6^»r>T'€- 

^JISa^^ E c o R I t Ui n d I I I XWBi LT. 7 - 3 1 3 4 3 2 tcfc 

t^T#t.tlfcpNP I 1 2 8©E_c_oR I - Hin d I I immMm^&.mizW 
A-rSCtfcJ:*?. y-5XiKpNPI 20 4 ^:?i^o 

^LTCOpNP I 2 0 4 ©H_i_nd I I I SfJPBS^^SUfelC. ^{^Jj^j^spT 
- 3 1 3 4 3 2 {Cfcl,^r©^»nfcpNP I 1 2 3 .j: 0 ^l^S^^ H i n d I I HC 
XXfJiHltz. ij^y^rf-^-^^ i7^^ 5 S^n^-^- (CaMV3 5 

S-7'D^~:J'-) <i:CntciSIS$tl/c i p t afe?^^t;8lf>T-<&#ALT. ^5 
KpNP I 2 0 ^^nfZo 
Utt^tt^^^ 9-\t^ ilCDpNP I 2 0 5*N^>. C aMV 3 5 S:/n^:-:J^ 
-t^liii^^n/:: i p t afeT. r b c S - 3 B {cjiife$nfeRafe?^Rg/y ^-^^ U 

ft*Iiffifi^x.^OSia^^ie5«JR s ^^JPB»^JPs_t_ I Tism LT. ^fii^'^cafe^^ 
Affl<^'^--/5X^ KpBI 1 2 1 (MWt^m im <J:*)SIA) CD S s e 1^1 

PBKssssKttcitAf sctic.toiibn. cn^-/5x5 kpnp 1 2 o e .hiS* 

-eofilitOrt. l^^^^^ST-DNAM«<bWtl5RB■t^>^ htLB-9--r h©rt 

Uio. Z^CD-f^T. i K p N P I 2 0 6 tt. i^m^ ( Escherichia coli ) J M 1 

1 3 
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0 9it*lC«AL. COi^mm^E, coli JM109(pNPI206) 

immmm'^xm.WM^^x^xm^mm^m (=f 3 o 5 B*s^*«mo< 

{fmm-TB l#3^) . ai!g^st#^: FERM BP-5 5 1 8. ¥fi!t8# 
( 1 9 9 6¥) 4^ 2 4 Blcy^'^^X h^*^{cSo'<ll^K) t LT. SlS^lt 

pNP I 2 0 6©fF^X + A^E|l'-4tC. ^-OT-DNA^i^C^JKi^?!!* 
S^gl5 lC:^^o ttz. pNP I 1 2 5 0fp^X + A{4g|6. pNP I 1 2 8© 
f^fi^X^ AttS 7 . p N P I 1 2 3 + A{±|g 8-1 U::^ L/Zo ^i:*>\ 

Cn^>OS*x 3 5 S-Ptt^ U 7-5 9-^-9* ;UX0 3 5 S^^D^— 

NOS-P{iy'^*u v^^fi^^o^p^-^j'-. T{4Pi;< y^^•u y^^^ 

p t itfe^ttx mmn.A. *y^7r i^i^x^^^^-rsas^kiifei^©-*-??* 
ia#i^^3&<iec*)> ■?:©jisffliia©^^b©:&ifij*<^^<4ij^fie(cisi*N-9 ^ic/iSo * 

np t I liA&l-iiiJi-?^ 'y>^^m^m^-nA^l-tLX. GUSit 

«s »«©^fe'^^fi^*asix.ife-r*s p s R 1 ^(om^^mn. r s Fb1o®«t 

-enSc. i p t afe^t^. |5l-:^|Sl<£-|Sil>/cC©no®ffl^^g£5iJRs{C 
SE*n/c}g-t:lfA$nTl,^'So L*>Ll^firtc. R s FHl©!8iai«r)*i0lt-5»#®3l 
B^X$> 5 RJae? ttl63l^a|[M©i3fiiai^^ BP^^RlSttT' d ^' - r b c 
S - 3 B©T^i^{cjgi^$nTfeO. ^(Dtz)6zo-:/u^-i^-<D^m^^i:^X. 
m^fi^^if¥TX^^i1^tHf:itii)<^m.Lti\.^Xoit. »)R sPBl©m*<)EC 

1 4 
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II. 7yp^<^xU '^A^OpNP I 2 0 6g>a|A 

A. 7y 7r ■>J^i^XLBA 4 4 0 4 (C LONTE CHttJ:*)BIA) 
I 0ml ©YEB^ft^^b (h'-7x+X5 g/U »§i+X 1 g/ K 
h>lg/K >'3li5g/'K 2mM MgSO«. 2 2'C-e©pH7. 2 
(JEiT. #(c:^$^j:i^iS'&«> 2 2t:TOp Ht-T-So ) ) KmUL. ODes. 

g. 4Tx 1 O^P^S^CxLT^SLfc^. S{*^2 Om 1 O 1 OmM Tris 
-He I (pH8. 0) use 9 0 0 X 4*^. 10 ^^OS^^ 

X-mmt. liR.^^X'C<DmW=$:2 O Oi^ 10YEB«[<*^itfeJCS®LT. c.n^f 

T^p/N'^^xU ii7A-v®y-7Xi KpNP I 2 0 6©^Ali> 1 5m I f^a.- 
(7 r/l^ rt-e> C©y^X J ¥mAmmm2 O O ul tlXj^J&Ltz 

pNP I 2 0 6 G fi g^S^L. cn^. *?>*^L:J6?g[#M5fe4'-e3 0-4 0 

©7K?S*{C2 S^Fb^S^. 9:1 ^T's 7 5 0 jtt 1 ©YEB«[«:^tte^jta^Tx 2 9 

III. 7yp^<^xU '>A;6^^^^<J^©pNP I 2 0 6 ©SA 
RO^pNP I 2 0 6;()<aiA$tl/;::^/<3iai»ia©iga«hjig>nfcilfl<tl©?^ag 

MMf'^X^'^^-\tfz^^<:^^^ mc6tiiM \ibzcQm cvTiB^ ©filcS^N 1 v/ 

*ffil^ffil9l^li^T«5j8mmft©K>^-t^j:5J:-9JCii$8Lfco 
C©^/<3|SI^^, II»c*5UTpNP I 2 0 6 <£-^ALfcA. y/Vriy^y 
XLBA 4 4 0 4©^ (OD„o =0. 2 5. Y E B ati^^^ft&JCT-K^*^. 

/iaHffi©±{Cg^,^T3^^^n£®^^i^l^T*^t>> T-fe h -> U > 5 0mg/l«r 
gSto Lyiiffi'gB^-'l/* (twut >7 y - ) MSIg55^il!l ( 

T.Murashige and F. skoog> Physiol. Plant. > 15:473. 1962. {it. ^JiO . 8 
w/v%$-^*no ) JC. ||©^*<±lcfj:-5J;9{c:S^LT. ©^-eSBral. 2 5 

1 5 



wo 97/42334 



PCT/JP97y01569 



>7 U-MS^^^lft{C^«L. jtai^l7~l 0/f Dol S-' m-'T'. mm^(Di^ 

5c:<i:*<-e§/i©Ts rtl 2 6 2 ^ai LT. -^-n-^-'tl. 5feS«{j7~l 0 

mol S-' m-*X{ijt**^7 d u mol s"' id-*0^{«|^T. l^ffiJ^O^Hfe^ffllr^T^ 

^•©ISS. 3t«*^l7 0/z mol S-' in-'-T?^4IL^m«S»-*>H^T(i. 

iE^i*<h<»^^o ) tm^LtziiK jfe«*^7~l 0 /z mol s"' m ''T^«L/;:5KSc 
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ALtz^^<::j^mmm^. miftA^^X'^mtt:^. Mitm^^X'i^mLtzm^ 

S o 

[||«6^J2] 
I. ^^^-(Dff^ 
mMmi-(r'^h>tLfipNF I 2 0 O^ P s t IT'ia»fLs -ecDlBSrJc J: 

JC. pGlE7 (ZENECAttJ;«9^^) *Mi$iJ|iB»fgNd_e I l?i33ltJ Lx ^ 

GST- I I©2 7 y hitfe^ (GST- I 1-2 7) 0>^D*- 

iJ^- C^^sp 6 - 5 1 1 3 8 5 ^'^m m 7 H:&TflB^ 1 5 - 1 7 ?To ) «rif A 
LTx 7^5;^^ KpNP I 3 0 0<£:f^J^L/::o m^X. COpNP I 3 0 Oi)^^. 
GST- I I - 2 7 :fn*-:S'-. RA&l'Rlfy^<V>-^^mm^^'}77'^Jl^ 

it'yVi-ji^^^tsJisii^^^Mmm^ E c o R I T'iBtbL. cn^pucis (sm 

iii «*) cfcOBIA) g) E c o R I $<JPBS^jj^Sgfc{Cj»ALTs ^^X^ KpNPI 
3 0 1 ^^fco 

GST- I litix l^^^i)SSttfcK-^-r5GST0T^Vtf>f 
•e.©-o-??*^T. h«f v/|?{Cl?:&-rSBl^T*So ifc. GST- I I 
-2 7rDt-:^-fi. COGST- I h«D9-^x 2 7kD-9-:^ 

©ib^i^so^ST. GST- 1 I -2 ^(DmM^mm■t?>ct\zi:^Gs^- 
azii/tJii£iZt5\.^X^i^nX\.^i> C^^^e-S l l 3 8 S^^ifli) o 

1 8 



wo 97/42334 



PCr/Jl»97/01569 



i p t ^Bf^ummm n i n d 1 1 iT-isaiL. cn^. pnp 1 1 2 8©h 

i n d I I I©ll!S»#?Kfi[tcjtALT. Kp I P T 8 <£:f^^ L /To 

T. cop I p T 8 © E_cjo R I $iii5s»^^&{;. pNP 1 3 0 1 ji^mmmm 

E_c_oR HCT^JtBLA:. G S T- I I - 2 7 T'd*-:^--, Rite^&Cfy^^• 

3 0 2 ^mzo 

BWi-rS^^:^-^. C©pNP I 3 0 2i)^h>. C slMV 5 5 Szfu^-^ 
-izmt^^tLfz i p t itfe^s GST- I I - 2 7 yD*-:5'-Jcigig$n/:R 

S»SO^fi:#MWffl«l;t?^©ia^^E^JR s ^$ij|!g»^ S s e I T'tUHi L> 
«5'^©itfe?^^Affl'<^:J'-:^5Xi KpB I 1 2 1 ® S s e I $tj|g^^ggfetc 
jfA-^SC<!:JcJ;«9^it>ns dtl^y^X ^ KpNP I 3 0 3 t^SL/^io fiP^x 
COpNP I 3 0 3 ti. R^e^OpffiHTi LT. pNP I 2 0 bX^m^^tzr_ 
b c S - 3 B trft^. GST- I I - 2 7 7'D*-^-^ffll.^/::fc©T'*So 
Ell 2-1 5 {C. PNPI30 3 ©fFfiJcX^A^^fo CtlbOgI*. ffl^^^^lB 

fljS. Z<D-f^7.l KpNP I 3 0 3 fc* fc. ±mm3M \ 0 9*fc{C^AL. 
CO:*:M^E. coli JMl O 9 (pNP I 3 0 3) Cil^^H^XUfiE 
JBK^^X^xmSJ&WIS^ (x 3 0 5 H*ffl|i5ilS!lo < {imm-TB 1 # 3 
^) X mU^W^^ :FERM BP-5927.3|Zfijj 9^(1997^) 4^ 

II. ^/<J^g>pNP I 3 0 3g>a|A 

RCKpNP I 3 0 ZtmK^nfz9 ^<^(Dmm 

m.mm\(o\u uitnm^Lx. :^7x^kpnpi3o 3^ a. 7^-77 

•>j^>XL B A4 4 0 4«c{::a|tAL> CCDA. 7 r i^J^>X^^^<=J||jtlc 

y(D^^% 0 Omg/l^tr^^U^^^U-MS^^^ilfetC^ifiL^ PIMO^ 
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2. 2. 5- hyyf^;i/-3- (v'^nDT-t^yU) -K 3 V >; V 
0. 10. 2 0. 3 Omg/1 ^rj^inLfc. :^;K^i/iJ >5 0 Omg/l^W 

®fe^«:fil*>to S fcfe© G U S g14l4S|{i. Jefferson <D:^mKmmLXn o 
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^S{i2 Omg/l^]!)nr'M{-±#L^o t*oT. C©Ji^{;:fcl^Tfc. l!%Sltg 
T- I 1-2 7 >^n^-^-{iiSiEJC«tlLs pNP I 3 0 2 K^lOU^f^mi^ 

CCDpNP I 3 0 '<r r-DNA«SlS*<. :^'^^'3©^fe{4^*^C|»g|LT^g|o*^^ 
A^ntzt-nt. T-DNArt©*a«^gfi3njR sFa^-e{i/i<. ai^tc^/iST 
-D N A{c#iE^Siiagi;ie?rijoFBl-C*ai^6<J»Si^;!i<jec oT. COE3?i](:itfe* 

<J:t>{w|!fti|-r'5^«(w. i p titfei^<D^nc?,-r\ GUSaiiKWi|gllft«J{w#^ 

GUSStt^r^L/ijESi*©-?^ Iffil-ol^Tttx PCR«:fflV\ DN 
A5^*f^jToTx GUS«fe?©#«<!:. v-:^ -itfe?^-t?^^ i P tA feTO 
t^HfeSttl^Wt-'S D N AaiP©l!ftj|t^x D N A U^;HC*5l,^Tfc«tlg L^o 

iim±©*'iffl^titt 

i}>h>KmLr^omt'S:^^\ a&*i)ae^©**^x i^i:DNA±jcf£aajti{cai 
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5fefe{*:^{^#A$nri.^s«Biia/c{t*-t>Ai'5ja«s*. stu- Sg»-SSET^. s 

a[©fcJ6®K^iaSI|^^ife4i{-3^J!)D-r'5'i:vSt>4H^©t?. ilfeit>tc<g«j»Blja© 

*%afl©^^:^-tC:feOT«. ^-;^-jte?^©lteSI?:A^fl^tC|ElSS 
ftn^DNAHi^fc. *ISB^©IBfciltt6^W-rSDNAST<i:LT-€:©*l:^^:**^ 

i»Biia©i6^s ^ Lxi)^i)^?>mfii&i!)^h>f£i>mmm&io^±^£^mi^i^cxmm^-^ 

mmt^ji^^eymmmo^^xmibx^mzmmt. :^^^m^^itti><ox> i 
i}<x^?>mm^. ^iryz.x^ommmo-r-ij-iAQi^^uwLfz^mxmm^m 
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H * © *B IB 

giaiitfe^ tiC®l|jiai«^«rW1--5 D N AH? i^ll^-otw-rS&SJ-^iE L. 
t /;:BWjie?{i^©Jlftlft^^W^-5 D N AHi^«btt^»^-olc-rs C ti)^f^ 

3. J^J6Sl^g|^jHE?3&<l!ftilfi6^W-rSDNAHi^OrtSUJC#^-rs. m^(D 

2 U ^©'h-9-:^^- y hitfi? ( r b c S ) o:/'d*~^'- 

t?* 5x I&*o«bBBII 2 fctt^ 3 ^{ce«©«'^'^oilfe?*Affl'<^' ^ -0 

5. K«t6«:Wt-SDNAH^^^$il®-rSffeM^^MoPSJH^^*<s ^^^V^^:*" 
y-S- h^>X7i5-Hf 1 15^ (GST- I I) ilfe?-®':^D*-iJ'-e*5. 

6. Kfitl«:#-tSDNAH?*<WRf^tl^*aift^^«-**t-5fe©T?*S. m 
*©iBil^2^, ^3«. m4^*/::«m5 3HCiett©«!fei'^©afe?«Affl^ 

<fif^'^©afe?#Affl'<i' ^ -o 

^ 3 ^ 4 Jg. ^ 5 lg 6 ig* 7 ^lcI2«©<Sig!l'^©aife?*Affl'< 
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Aerobacterium tumefaciens ) g)T-DNA±<ciffS"^^ i p t ( 
isopenteny I transferase) i&^=FX'$>?>. Il^©*ail^ 8 ^JCiaig©1g«^'\cDit 
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